Abstract. In this work, we introduced a new two component fifth-order bi-Hamiltonian system admitting the scalar Kupershmidt equation as a reduction.
Introduction
To prove the integrability of an equation suspected to be bi-Hamiltonian, one need to find an appropriate compatible pair of Hamilton operator J and K such that the Magri scheme The scalar equations of order up to 5 are extensively classified with respect to existence of sufficiently many higher conserved densities for the existence of a formal symmetry. Unlik lower order cases, classification of fifth order two-component evolution equations is an obstinate problem. Some completely integrable equations of this type were found by Mikhailov, Novikov and Wang [6, 5] in the study of symbolic representation theory and nonevolutionary equations
System (1) and (2) admit a reduction v = 0 to the Kaup-Kupershmidt equation
2 u x and By setting v = 0, system (3) reduces to the Sawada-Kotera equation u t = u 5x + 5uu 3x + 5u x u xx + 5u
2 u x (see [1, 3] and references therein). Bi-Hamiltonian structures for (2) and (3) can be found in [5] . Bi-Hamiltonian structure for system (1) and Zero curviture representation for (2) are discussed in [7, 4] . Very recently system (2) considered by De Sole, Kac and Turhan [8] in the study of the Lenard-Magri scheme of integrability who developed a new method based on the notion of strongly skew-adjoint differential operators, using the Lie superalgebra of variational polyvector fields. However, no two-component completely integrable system with reduction v = 0 to the kupershmidt equation is known so far. In this work, we introduce a new system of this type whose bi-Hamiltonian structure we constructed too.
The new System
The new fifth order bi-Hamiltonian two-component system we introduce here is
By setting v = 0 the well known Kupershmidt equation is an abvious reduction of system (4):
Proposition 1. System (4) can be written in Hamiltonian form in not just one but two different ways:
with the campatible pair of Hamiltonian operators
where 
